Early changes in extracellular amino acids and calcium concentrations in rabbit hippocampus following complete 15-min cerebral ischemia.
The effect of cerebral ischemia on extracellular amino acids and calcium content and on the permeability of the blood-brain barrier was studied by in vivo dialysis of rabbit hippocampus. This was combined with physiological and neurophysiological measurements. It was found that immediately after 15-min ischemia extracellular concentrations of glutamate, aspartate and taurine increased 3-, 2- and 6-fold, respectively, whereas a maximal, 7-fold increase of phosphoethanolamine and persistent elevation of glutamate were observed 45 min after ischemia. Extracellular calcium concentration, monitored with 45Ca2+, increased by 10% during the initial phase of ischemia, and decreased to approx. 74% of the basal level 10 min after ischemia. Recovery of extracellular calcium content was not attained until 45 min of recirculation, at which time the first signs of return of bioelectric activity were noted. Increased permeability of the blood-brain barrier to fluoresceine developed immediately after ischemia and persisted up to 2 h of recirculation. The obtained results are discussed in reference to the noted simultaneity of changes in extracellular excitatory amino acids and calcium concentrations and of brain bioelectric activity during and after ischemia. Causal relations between these effects are suggested.